
U"TICr ILE CORY

Technical Report 665

CD

Impact of Delayed Entry Program
Participation on First Term Attrition

Alex G. Manganaris and Edward J. Schmitz

Manpower and Personnel Policy Research Group
Manpower and Personnel Research Laboratory

D;
'..LECTEn

APR 0 8 1Wu

U. S. Army

Research Instituto, for the Behavioral and Social Sciences

February 1985

~t2

\~VS ~ ~. V .. ,,.*~*p~K'&~ ~:=



U. S. ARMY RESEARCH INSTITUTE

FOR THE BEHAVIORAL AND SOCIAL SCIENCES

A Field Operating Agency under the Jurisdiction of the

Deputy Chief of Staff for Personnel

L. NEALE COSBY

EDGAR M. JOHNSON Colonel, IN
Technical Director Commander

Az-t177 - -J
Technical review by NTIS R&

David K. Hornie £C11 TA r
Shelley A. Thomas u ~ ~I

C.I.! C.;

--4

by

IL01 I
LII

Ak V eseare% ,nstlt e o t ehavi &I an So lalt r c once TTN.

the Behavioral and Social Sciences.

NOTE: The findings In this report ore not to be construed as an official

Department of the Army position, unless so designated by other authorized

documents.



BLANK PAGES 
IN THIS 
DOCUMENT 
WERE NOT 
FILMED 



·•· 

THIS DOCUMENT IS BEST 
QUALITY AVAILABLE. THE COPY 

FURNISHED TO DTIC CONTAINED 

A SIGNIFICANT NUMBER OF 

PAGES WHICH DO NOT 

REPRODUCE LEGIBLYo 



~LJ\SSIFIEP 
Sf!:CURITY CLASSIFICATION 01' THIS PAGE (l+?l•n 011t• t!nt•,•d) 

REt'UR1' DOCUMENT AT ION PAGE -""'READ INSTRUCTIONS 
DEFORE COMPLEnWG FORM 

1. f~EPORT NU~UER 2. GOVT ACCESSION NO. 3. RI!:CIPI£.NT'S CATALOG IUJMU£.R 

J\RI Technical Rr.port 665' kl_ f) 1\ !' I 'C i, t( c! 
4. TITLE (~mrl Subtitle) !11 TVrE OF REPORT A f"ERIOO COVERED 

F na 
IMPACT OP DELAYED ENTRY PROGRAM PARTICIPATION August 1984 - February 1985 
ON FIRST TERM ATTRITION 

6. PERFORMII~G ORG, REPORT NUMBER 

7. AU TIIOH(a) 8. CONTRACT OR GHANT NUMOt:R(•) 

Alex G. Manganaris 
Edward J. Schmitz 

9. PERFORMING ORGANIZATION N-""E AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK 

u.s. Army He search Institute for the Behavioral 
AREA 6 WORt< UNIT NUMBERS 

2Q263731J\792 .1nd Social Sciences 2113 100 
5001 Eisenhower Avenue, Alexandria, VA 22333-5600 

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE 

u.s. Army Research Institute for the Behavioral February 1985 
and Social ~:.:iences 13. NUMBER OF PAGES 

5001 Eisenhower Avenue, Alexandria, VA 22333-5600 44 
1 ~. ;.(0NITORifiG AGENCY NAME 6 ADDRESS(/f df{(orent fro"' Controlllnll 0((/ce) 15. SECURITY CLASS. (of thf• report) 

UNCLASSIFIED 
15 ... ~E~i~Gt':ICATION/DOWNGRADING 

16. OISTHIBUTION STATE~ENT (of thla Rep<>rl) 

Approved for public release; distribution unlimited. 

17. OI~THI(lUTION STATE~ENT (of the abatract entered In Rlock 20, If different from Report) 

--
.. - -

18. SUPPLEMENTA'-lY NOTES 

r-'{ r . c [, f.)t\ 'l.. 0 

-19. K£:~ WQRO$ (Continue on rever•• •Ide II net:•~~\ and Identify by block number) 

Jt.ttr~""ti-on 1 Army f'«SD~V\e() \''Personnel policy/ . t. ) ?[)~l<"~yr•d Entry-···Program .. N,al 1(.$ ~t-t.orm Logit, 
," _ _1·11 l i.1 :1ry Occupational~caei-a.lt'J{ :JNeir-f}~aerv-:i:-ee . Regression/ 
~r Personnel allocation

1 Enlisted JCIC'.)()~\W2.L ~ or-_ 
~l>~ ... ~~i--1-i-ty -

:10. AO~>T;;ACr (Con<ttnu• _... ,.. ..... ,. •• •I.,_ II rtoec•••.ary .nrlld,nllfy by block number) 

~·'I'il is I'C'SC'Cll:.'Ch an;llyzcs the impact of Delayed Entry Pl·ogram (DEP) participation 
on a1 U:-ition .1 !'1 the first term. Using logistic regr •. !ssion, equations were esti-
mat('d to determinl' the probability of attrition in l3 l\rmy jobs. Independent 
var.i .1hles u~~ed )n this analysi;, were education, time in DEP, gcnde>r, race/ethnic 
b.1ck<; round, and 1\rmca Forces Qu;1l ificntion Test ( AFQT) score. HC'ntllts showed 
th<l ~- in 9 of u cqunt.ions the DEP hnd a significant i;Jp.1ct on thl"' probability of 
.:1t:tri ti.on. Results consistently showed thc1t the longer individual!; p,1rticipa tc 
J.n t·j;,• DEP the less likely they arc to attrite in t~heir fir:Jt tat1n. (cont) lt / 

DD f:(iUW 

1 .!,.._N 7) UNCI.J\SS II~ I ED 1473 l.:(>rTlON 01"' I N')V fl5 IS Oll!.OLCTr. 

l. SI:CURITY CI.A551f"ICAT!OH 0,. THIS I•AC£: (""- l>•l• ~nlert>d) 



SECURITY CLASSIFICATION OF THIS PAGE(Wlhem Data EnamNfd)

item #20 Abstract- continuation

Findings also showed that sensitivity to DEP varies with MOS assignment.

%q

A~ ~A

S T C

Si
.9.
.

.5.

p

S[( I TY C, A~ lli
I  

A I N 'l I~i~, 
,

l, i -f glt, l~etll Fr'l5. .

p.



Technical Report 665

Impact of Delayed Entry Program
Participation on First Term Attrition

Alex G. Manganaris and Edward J. Schmitz

Submitted by
Curtis Gilroy. Chief

Manpower and Personnel Policy Research Group

Approved as technically adequate
and submitted for publication by
Joyce L. Shields, Director
Manpower and Personnel

Research Laboratory

U-S ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCIAL SCIENCES

5001 Eisenhower Avenue, Alexanrira. Virqinia 233A

Offaic. Deputy Chief of Staff for Personnel
Department of the Army

February 1985

Army Project Numbor Manpower and Personnel
20203731A?02

A V. ' ti, o r L bi;; ral~lnl ;*;',irr . (l jfhl t ; ,hn'if*oI%

, , , " " " .- ." -" ." " '-' . , ; ., . ,"1'. ., ' ., , "• • " " ..* . ,



ARI Research Rel)u)rts ind TI:echinical Ru imrts er intended for sponsors of
R&D tasks and for other research and military agencies. Any findings ready
for implementation at the time of publication are presented in the last part
of the Brief. Upon completion of a major phase of the task, formal recom
mendations for official action normally are conveyed to appropriate military
agencies by briefing or Disposition Form.

iv

*9 %1
• i . . °• ' 'l °o"l '% °o % %" " ' " " ' ",, . . ,, • • "i " " " •% ." • . " " % . " % .A



F )REWORD

The Manpower Personnel Policy Research (;rol! ()I thi_ Army Ress-arch Insti-

tute for the Behavioral and Social Sciences (API) ir citeried with develoj iln

better methods of allocatinq applicants to Army job ; to more efficiently uti-

lize Army personnel resources. This research i; another ;tep in the onqoinq

process of investiqatinq the various tradeoffs ilViv(jv in policies affectinq

the allocation ot personnel to jobs. Measurin,; tf,t- U l ,Ct of various policies

and incentives on in-service behavior may Ie d to improwements on how Army

personnel resources are manaqed.

Technical Di rU_-ct

"V|

J.]

:,I

_0 P 4r, I -C C r -

"I*1

"4"

*q */Q~ ~dV- ~ ?.j~ . ~.f .d ~ ."j '4~of t.,'. ]



IMPACT OF DELAYED ENTRY PROGRAM PARTICIPATION ON FIRST TERM ATTRITION

EXECUTIVE SUMMARY

Requirement:

To determine the effect of Delayed Entry Program (DEP) participation on
first term attrition within different Military Occupational Specialties (MOS) .

Procedure:

Using a logistic regression procedure and microdata, equations for 13
MOS were estimated. Independent variables included gender, education, race/
ethnic background, Armed Forces Qualification Test (AFQT) score, and time in

the DEP.

Findings:

In 9 of the 13 MOS analyzed DEP participation has a significant effect
on first term attrition. The greater the length of DEP participation the
more likely an individual will complete their first term. High school gradu-
ates have lower attrition than non-high school graduates. Males have lower

attrition than females. Blacks have lower attrition than whites. Higher
AFQT individuals have lower attrition than lower AFQT individuals. Results
were also sensitive to the particular MOS assignment.

Utilization of Findings:

MOS differences in results indicate that significant tradeoffs exist
when allocating personnel across MOS. Recruiting policies such as the DEP

have a significant effect on reducing attrition. Therefore, DEP participa-
tion should be maintained or increased, if possible.

vii
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I. INTRODUCTION 

The rlc1~ycd ~ntry pror,r11m f.s nn important rccrui ting policy tliol. It 

.1llo1o1s ::Jn indivtriu<Jl to del:ly up t0 twelve months between sf.r,nfnr, tJ contrAct 

~nrl hccomln~ nn accession. The DEP Is used to provide n way for Jn 

tnrliv1rlulll to enlist !n ll desfrcd occupRt1on (HOS) reservL1g 11 slot :H the 

t1me ~ contrRct is stp,ncd. The nEP ~Jlso allows the Army flcxf.billty in 

mnnn~in~ the flo1o1 of recruits into tr~ining courses. 

This research is an examin::Jtion of en11ste.1 personnel attrition. The 

purpose of this nnalysis is to understand beaer the re1Rtionsh1p between 

Individual characteristics, Army policies and first term attrition of 

enlisted personnel. 

Two important ~spects of thi~ work are that it controls for both the 

inrlivirlu:'IJ's joh ::Jssfp,nrnent (;ll!oc:ltion Policy) nncl the length of time one 

st3ys in the DEP (enlistment policy). Since both job 3ssienment and DEP 

pnrtlctpatlon arc policy v~rlahles, a ereater understandin~ of their effects 

on attrition m~y heneff~ those who make enlistment/allocation policy. This 

reseqrch not only rl~r2rmlnes whether relationships exist between policies, 

lnrliv1rlual char::lct•:ristics ~nri :1ttri,tion, but also m'C'asures_b91ol a change in 

one qffects the .)ther. Therefor~, this research h:ts three bro'l<i objectives: 

o Irlen':ify th-:- n:>liltionshfp bet'.leen time in the DEP and first 
term 8ttrltion (Enlistment Policy). 

o Estimllte the effects of •.r:1rious Hilit~ry Occupational 
SpeciAl tv <HOS) :1ssi~nments on <lttrition (AllocAtion Policy). 

o Sho1o1 ho1o1 rlcmop,r.1ph!c chnr~cteristfcs :1ffcct first tt~rm 
rJttritlon (l\eh'lvlor.,1 Aspects). 

Section IT provides il hr!cf revfPw of relev::1nt lf ttHaturc and :m 

tJnd~rst:Jn<itng of how th!s work relatt?s to previous resc:Jrch. St'!ction III 

defines the nppro:1ch tAken ln this annlysis. This s~ctlon provides 

dcscrirrtons of the p;,r.grnet.;rs uscrl ~nrl the mcthodolor,tcal nppronch. Section 

TV Drovfdes the rcsul ts nnd section V discusses the results. The final 

~;~>ct:!on. VT exnmlnes thr~ policy lmplf~.qtfons of the.• rr~snlts, 1nd :tlso 

.1 

.. 



II. BACKGROUND

Attrition is an important part of military manpower and personnel

planning. Attrition is emphasized because it is very costly. The Army spends

considerable resources in recruiting, training and paying an enlistee. When

an individual leaves prematurely much of this investment is lost. Also,

attrition has direct effects on force structure and readiness. Turnover of

individual soldiers will reduce the proficiency of the unit (Sorley, 1980).

Much of the previous behavioral research has been concerned with

understanding "who" will be more likely to leave prematurely. Examples of

this kind of research may be found in work by Goodstadt and Yedlin (1980) and

Guthrie, Lakota and Matlock (1978). A thorough literature review can be

found in work by Wiskoff, Atwater and Houle (1980). Much of this research

has focused on "in service concerns". Few policy variables have been

highlighted. Most of the variables used have been demographic and behavioral

in nature. While many of the findings in this body of research have been

enlightening, in actuality these results do not directly help decision makers

to set policy.

Other research has examined effects of alternative enlistment and

allocation policies. This may be termed policy research. Policy research

provides decision makers with information on alternatives in allocating

scarce resources. In personnel planning this resource is people. Behavioral
research has identified categories of individuals who are preferred for

recruiting. However, behavioral research has not actually tried to measure

the effects of changing a particular parameter. While knowing that non-high

school graduates are more likely to leave prematurely is important, some

measure of how a ten percent increase in non-high school graduates will U"

affect the attrition level in a particular MOS may be more important. The

force cannot be manned by just one characteristic group. Therefore, the

problem facing decision makers and researchers is understanding the tradeoffs

involved in allocating the more preferred and less preferred individuals to

the many military occupations.

2"
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Stokey and Zeckhauser suggest that policy research fits into a five-part

framework (1978, page 5):

o Establishing the Context. What is the problem? What are the
objectives?

o Laying Out the Alternatives. What are the alternatives? Whit
are the possibilities for gathering information?

o Predicting the Consequences. What are the consequences of each

alternative. What are the appropriate techniques for
prediction? If outcomes are uncertain what is the likelihood of
each?

o Valuing the Outcomes. By what criteria should we measure
success in pursuing objectives? How should different
comhinations of objectives be compared to one another?

o Making a Choice. What is the preferred course of action?

This research will try to "predict the consequences- of assigning

people, based upon certain policies, to various jobs. While conclusions made

from this research will be stated broadly, specifics can be determined and

examples with shown.

tiang3naris and Schmitz (1984) projected attrition rates for 76 MOS by

sex, Armed Forces Qualification Test (AFQT) group, and education. The

authors described MOS as an organizational variable, meaning that it

reDresents much of the actual military experiences described by, quality of

life, type of work and organizational climate. Gender, AFQT group and

education were parameters that represented various characteristics of the

Individual. Also all variables used in this analysis are availible at the

time of enlistment. Their model predicted the rate of attrition as a

function of both individual and organizational characteristics. The results

showed that:

o Historical attrition can be explained as a function of

Identifiable organizational and individual chiracteristics.

o Thet-.' -xists interaction between orgainiz-itional and individuail
factors (MOS and education).

o Variatlon in ittrition rates Is sizablp, ranging from 12 to 64

percent, dependinsg on the M01; indi the individua-l's gender, AFQTr
and education. Also, 67 of the 76 .MOS used In the ar-ilvsis
showed moro thain a 21 percent v;aration In -attrition, dependinp
on the tvpe of IndIv itri -ass;Ign,'.

3
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Buddin examined post-training attrition for the Army and Air Force, using

the fiscal year 1975 cohort of enlisted personnel. This research also

explored organizational and individual factors. "Military environment" was

represented by MOS, duty location assignments and participation in the

delayed entry program (Buddin 1981 page v). Aspects of the individual were

represented by the recruit's region of origin, age, education, race, mental

aptitude and family status (marital status and the number of dependents).

Using a logistic model Buddin showed that:

o Army recruits who enter before age 18 have a 5 to 7 percent higher
post training attrition rate.

" Recruits without high school diplomas are 10 percent more likely to
discharge early then are high school graduates.

o Attrition rates do not vary significantly by race in most
occupational areas. However, blacks have lower attrition (4
percent) in Army combat arms MOS.

o AFQT Category was not shown to be significant all other things held
constant. (Except in the Army combat arms MOS where lower mental
categories have higher attrition rates.)

o Married recruits are 3 to 8 percent less likely to leave

prematurely. (This does not hold true when the recruit is a
parent.)

Post training attrition varies depending on duty location. MOS

assignments produced different results. In combat jobs, MO did not

significantly affect attrition. In other types of jobs "specific

occupational assignment will significantly influence" the probability of

attrition (Buddin 1981 page 32).

In terms of the delayed entry program, Buddin found that DEP participants

have a 5 to 10 percent lower attrition probability than nonparticipants.

Research by Baldwin at West Point, Army Center for Economic and Manpower

Research, has shown that the DEP has a strong effect on first term attrition.

Baldwin used a "survival" model in estimating attrition (Baldwin, Daula, and

Fagan 1981 page 23). Using a Weibull distribution, Baldwin estimated the

4
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probable time to "failure" (attrition) as a function of education, AFQT

scores, race, DEP, state unemployment rate at time of accession, MOS, time

between school and enlistment, bonuses, term on enlistment and gender. The

advantage of survival analysis is that it estimates the probable time to

attrition, rather then the probability of attrition, based on the effects of

various parameters. Therefore, predictions can be made as to the expected

cost of attrition, since the cost varies according to when the attrition

occurs. Baldwin showed that:

o High school graduates and those with higher ASVAB scores stay
longer in their first term.

o All other things being equal, non-whites have a much longer
survival time in all MOS analyzed.

o There are differences in the expected survival of enlistees
depending on the cohort year (1976, 1977 and 1978).

o Those that enter the DEP had a longer survival time. (Ranging from
about 1 to 4 months in a three year term).

o The higher the rate of unemployment in the recruits home state, the
longer the survival time. (However, this term was not always
significant and consistent)

o There were considerable survival time differences across the five
MOS examined.

o The greater the time between between high school and enlistment the
shorter the expected survival time.

o Bonuses had no significant effect on survival (although there may
be an indirect effect).

o Those who enlisted for longer tours, where bonuses are usually
offered, have a longer survival time.

o Females have a shorter survival time. e

In this kind of research it is important to distinguish between those

parameters that are "informational" and those that are directly of a policy

nature. While some of the above findings have direct policy implications,

others do not. For example, unemployment is not a factor that can be

controlled by the Army. However, the Army may initiate a change in, say,

5



educational benefits to offset the changes that have occured to the level of

unemployment. On the other hand, the DEP is a parameter that the Army can

directly influence.

Research by Flyer and Elster (1983) also examined time in the DEP on

first term attrition. The results show that recruits who enter the service

after a "significant" period of time in the DEP have lower attrition rates

compared to direct ship enlistees (Flyer and Elster 1983 page 70). This

relationship held true for both high school graduates and non-graduates.

Also, attrition was more sensitive to time in DEP for males than females.

Other research findings were as follows (Flyer and Elster 1983 page 66):

" High school graduates are more likely to conplete their active duty
tours than non-graduates.

" AFQT varies as an accurate predictor of attrition. It has less of
an effect for non-high school graduates and blacks.

" Being married at the time of enlistment is predictive of higher

attrition for three of the four services. (Marital status was not
found to be a significant determinant of the rate of attrition
among Air Force enlistees that are high school graduates.)

o Black male enlistees have higher attrition rates then non-blacks
after controlling for AFQT scores and education level. Exceptions

occur for the Army and those that have the lowest acceptable AFQT
scores for service entry. Black women experience lower attrition
than women who are not black.

o Women are more likely to attrit than men.

o 17 year olds have higher attrition rates then those 18 or 19 years

of age. Differences in the attrition rates by age vary not only by

sex but by service and educational level.

" Attrition rates vary considerably among recruits when they are
grouped by home state at the time of enlistment.

III. APPROACH

This research was performed in the following steps:

o Identify factors that relate to attrition.

o Collect data that permits a detailed analysis of attrition rates.

6
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o Estimate parameters of the attrition model.

o Investigate and interpret the significance of the model parameters
for personnel policy.

The remainder of this section discusses the first three steps , while the

following two sections discuss the implications of these findings.

This research explores attrition at the two year point. Attrition is

defined as a rate: the probability that a person with certain attributes

will separate prematurely. A microdata base was developed from the fiscal

year 1981 Defense Manpower Data Center cohort file.

TABLE 1

MOS USED IN ANALYSIS

MOS DESCRIPTIVE TITLE APTITUDE QUALIFYING NUMBER OF
AREA SCORE SCORE CASES

O5C Radio Teletype Operator SC 95 3,235
11B Infantryman CO 85 10,449
13B Cannon Crewman FA 85 4,081
16J Defense Aquisition Radar Oper. OF 95 536
31M Multichannel Comm. Equip. Oper. EL 95 1,662
64C Motor Transport Operator OF 95 3,626
67N Utility Helicopter Repairer MM 100 1,293
71L Administrative Specialist CL 95 3,076
76P Material Control & Acct. Spec. CL 90 4,612
76Y Unit Supply Specialist CL 95 3,606
91B Medical Specialist ST 95 2,50
94B Food Service Specialist OF 85 2,98j
95B Military Police ST 100 2,770

TOTAL 40,775

The advantage of microdata is that it uses individual observations rather

than grouping data into categories. Since the attrition decision is an

individual one it is appropriate to analyze microdata. Also, individual

observations increase the variation in the range of observation and provides

for a more accurate estimate of parameters.

p
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This database consists of Non Prior Service Army accessions who took

versions 8, 9 or 10 of the Armed Services Vocational Aptitude Battery

(ASVAB). (Earlier versions of the ASVAB were m1snormed and therefore

excluded from the analysis.) This database contained 87,084 observations,

which represents 73 percent of fiscal year 1981 non prior service accessions.

Nineteen variables were used in this data set. Appendix A lists the

variables and the variable format of this database. MOS were selected that

had over 500 observations and encompassed a wide variety of occupations. In

the final analysis, 13 Mas are used which total 40,776 observations. These

MOS are listed on Table 1. Appendix B contains descriptive statistics of the

sample.

THE LOGIT MODEL

The attrition decision is dichotomous. An individual can either leave

(1) or stay (0). This creates problems in using ordinary least squares to

estimate attrition since the error term will be heteroscedasic and estimates

are not constrained to be greater than zero and less than one. The logit

model can be used to overcome these deficiences. The logit model is derived

from the cumulative logistic function and can be expressed as follows

(Pindyck and Rubenfeld 1981 page 287):

(1) Pi = F(Zi) = F(a+Bxi) 1 1

-Zi -(a Bxi)
I + e I+ e

Where:

1 = cumulative probability of attrition

e = the base of the natural logarithm

a = intercept
B = coefficients for xi

While the logit model was used to estimate final model parameters,

ordinary least squares was used to identify variables that were most

significantly related with attrition. This approach is cost effective in

terms of computing resources, and has been shown to produce consistent

results (Amemiya, 1981). The variables used in the logit analysis can be

seen in Table 2.

8
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Since the effect of the delayed entry program is emphasized in this

research Table 3 provides descriptive statistics of the DEP for each MOS

analyzed in the 1981 cohort.

TABLE 2

LIST OF VARIABLES

DEPENDENT

Attrition (stat) - the stay/leave decision. 0 = remaining in the Army,
reenlisting, going to officers school or completing
required (contracted) length of service. I = leaving the
service prematurely.

INDEPENDENT VARIABLES

Military Occupational
Specialty (MOS) - The job contracted for during enlistment. Also the

job the enlistee trains for

Race - Dummy Variable. White is the reference group. R2
Hispanic. R3 = Black

Sex (FMALE) - Males are the reference Group.

Black Female (BFMALE) - Variable showing behavioral differences between Black
Females and all others (white females, black males,
and white males)

Education - High School Graduate or better is the ommitted
category. NORAD = non-high school graduate. GED
those with a Graduate Equivilancy Diploma.

AFQT - Score recieved in Armed Forces Qualfying Test. Scores
of 11 to 50 are treated as a base line. Scores of 5'
to 99 are treated as a continuous variable.

90]
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TABLE 3

DELAYED ENTRY PROGRAM STATISTICS BY NOS

MOS MEAN DEP TIME STD. DEV. $ OVER 6 MONTHS

05C 2.1 2.1 9.9
11B 1.8 1.9 6.2
13B 2.0 2.0 8.1
16J 1.5 1.4 3.8
31M 1.8 1.7 5.5
64C 2.1 1.9 7.0
67N 3.1 2.5 19.6
71L 2.0 2.0 8.8
76P 2.6 2.4 16.0
76Y 1.9 1.9 7.7
91B 2.4 2.1 10.5
94B 1.6 1.7 4.6
95B 2.6 2.4 14.2

Other important variables were considered, such as enlistment option and

bonus level, but not used. This is because the bonus and option data

available were unreliably recorded in FY 1981 (Willis, 1984). This was most

unfortunate, since enlistment option and bonus level may be important policy

variables.

IV. RESULTS

This section will present a summary of the logit results for each MOS

used in this analysis. Elasticities, level of elasticity significance and

the logit r will be presented for each MOS. The logit r can be interpretted as

the percentage of explained variation.

Elasticity or Attrition

An elasticity Is a way that economists summarize how a change in one

variable affects some other variable (Nicholson 1978). The elasticity of

attrition (A) with respect to time in the DEP (D) is:

Percent change in attrition A/A A A

(2)E - ------------------ ---- -

A,D Percent change in DEP D"D A
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I
What the above demonstrates is that as D changes so does A. This

elasticity shows the percent change in the dependent variable (Attrition),

for a one percent change in the independent variable (DEP). Each elasticity

reported in this research shows the percentage change in attrition for a one

percent change in the independent variable.

MOS 05C - Radio Teletype Operator

Table 4 shows the elasticities of the parameters included in the equation.

All terms were significant at the .'5% level, except the variable Black

Females. The r for the logit was .251. Overall certain observations can be

made. For example, a ten percent increase in average time in DEP is expected

to produce a one percent decrease in attrition. Other variables with negative

signs (decreasing attrition) are Hispanic, Black, Black Female and AFQT greater

than 50.

Variables which have positive elasticities are Female (white and

hispanic), non-graduates and GED. An interesting point is that while both 0

non-graduates and GED have positive elasticities (positive relationship with

attrition) compared to high school graduates, the attrition behavior of GEDs .

S.

lies in betdeen. This relationship continued throughout.

M4Z3 'B - I'fantryman

This MIZ had results which were similar to 05C except that there are less

terms in the equation, since females are excluded from entering combat MOS.

Also, by comparison, the absou3te size of the elasticities are smaller with

the exception of GEDs. All variables included in the equation were

significant at the .001 level. The signs of the elasticities are in

agreement with those found in MS 05C.

,%
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MOS 13B - Cannon Crewman

The results found in the equation for this MOS were similar to those found

in MOS 11B. The major difference was that DEP term was not significant.

However the sign of the elasticity for DEP was in agreement with both lIB and

05C.

TABLE 4

ELASTICITIES OF MOS EQUATIONS

PARAMETER 05C 11B 13B 16J--1.

AFQT 50 -.0500 -.04590 -.035' -.1430
(4.34) (13.13) (6.35) (3.89)

Black -.116 *4 -.05500 -.12200 -.047
(22.95) (15.29) (29.92) (1.25)

Black/Female -.006 .006
(0.28) (0.24)

DEP in Months -.095#9 -.052"*  -.023 -.101
(8.45) (8.49) (0.59) (1.18)

Female .129 *  --- .122"4
(70.4) (21.77)

GED .024"* .03801 .022eP .08400
(15.25) (86.92) (13.74) (6.84)

Non-Graduate .141"0 .12400 .119"0 .101"4
(98.59) (240.23) (89.36) (24.34)

Logit r .251 .191 .194 .251

- Significant at .05
- Significant at .01

( ) - Chi square
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MOS 16J - Defense Acquisition Radar Operator

The significant terms found in this logit equation were Female,

non-graduate and AFQT greater than 50. The signs of all variables are in

agreement with those observed in the previously analyzed MOS.

MOS 31M - Multichannel Communication Equipment Operator

Table 5 shows the elasticities for MOS 31M. All elasticities are

significant except Hispanic, Black Female and GED. Again all elasticities

have signs that are in agreement with the MOS addressed at this point. This

MOS is very sensitive to changes in the proportion of females.

MOS 64C - Motor Transportation Operator

Table 5 shows the elasticities. All elasticities were found to be

significant except Hispanic and Black/Females. Again the signs of the

elasticities were in agreer nt with other MOS.

MOS 67N - Utility Helicopter Repairer

Table 5 shows the elasticities for MOS 67N. The r was .195. Two

elasticities were found to be significant: DEP and non-graduates. Female and

Black Female terms were excluded since there were few observations for females.

All terms had signs in agreement with previous findings.

MOS 71L - Administrative Specialist

The elasticities fot MOS 71L can be seen on Table 5. All but two of the

elasticities were significant (Hispanic and GED). Females had a particularly

large elasticity. Again all signs were in agreement with previous findings.

MOS 76P - Material Control and Accounting Specialist

The elasticities for MOS 76P can be seen on Table 6. Again GED and

Hispanic were found not to be significant. All signs are in agreement with

previous findings.

13
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TABLE 5

ELASTICITIES OF MOS EQUATIONS

PARAMETER 31M 64c 67N 71L

AFQT 50 -.063* -.0340 -.103 -.07440
(4.74) (6.13) (2.20) (11.17)

Black -. 12904 .064 * 0 -.025 146k'.

(16.17) (12.94) (1.90) (8.80)

Black/Female -.0003 -.004 -. 057
(0.00) (0.61) (2.23)

DEP in Months -.119"0 -.0701 -.25800 -.0700
(6.87) (4.08) (6.77) (5.38)

Female .201"1 .1920 ---- .364"*
(48.43) (119.68) (55.70)

GED .017 .0220 .026 .0164
(3.5) (8.07) (2.90) (6.06)

Non-Graduate -.063# .1070 .098# .023
(4.74) (65.51) (25.34) (17.22)

Logit r .234 .230 .195 .202

- Significant at .05
- Significant at .01

( ) - Chi square

MOS 76Y - Unit Supply Specialist JP

Table 6 presents the elasticies. All parameters except DEP were found to

be significant. All signs are in agreement with previous findings. Also,

wbile DEP was not found to be significant at the .05 level, it was very close

to being so.

1.
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TABLE 6

ELASTICITIES OF MOS EQUATIONS

PARAMETER 76P 76Y 91B 94B 95B

AFQT -.0180 -.043** -.1040# -.018 -.1640"
(4.08) (9.52) (8.10) (3.19) (16.93)

Black -.15100 -.199#0 -.049 -.11900 .008
(11.98) (35.49) (3.36) (30.10) (0.57)

Black/Female -.056"*  -.037* -.04200 -.009 .039#
(7.97) (4.15) (10.21) (1.21) (5.78)

DEP in Months -.0810 -.060 -.0990 -.036 -.102'
(6.17) (3.78) (4.89) (1.98) (5.75)

Female .210"* .10200 .14600 .076" .1060"
(69.38) (19.92) (37.86) (29.80) (91.77)

GED .012 .022" .0250 .005 .022"*
(3.55) (11.52) (5.60) (0.49) (13.0C)

Non-Sraduate .069 *" .107 * 0 .038"0 .129"0 .068*
(66.47) (63.14) (20.75) (59.97) (60.81)

Logit r .201 .213 .165 .192 .236

- Significant at .05 p

- Significant at .01
- Chi square

MOS 91B - Medical Specialist

Table 6 shows the elasticities and the chi-square values. Hispanic and

Black are not found to be significant. Once again all signs are found to be

in agreement with previous MOS results.

MOS 94B - Food Service Specialist

Table 6 shows the results. Only 3 elasticities were found to be

significant: Black, Female, and non-graduates. All signs of the
ee

elasticities are in agreement.
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MOS 95B - Military Police

Table 6 shows the results for Military Police. As can be seen Hispanic

and Black are not significant. Also the parameter Black (not significant)

has a sign that differs from prior findings. The elasticity for AFQT greater

than 50 was the largest, in absolute terms, of all elasticities presented.

TABLE 7

RANGE OF ELASTICITIES (SIGNIFICANT)

NUMBER OF
PARAMETER TIMES SIGN. MAX (ABS) MIN (ABS) MEAN

DEP MONTHS 9/13 .258 .052 -. 185

HISPANIC 4/13 .031 .015 -.020

BLACK 9/13 .199 .055 -.122

FEMALE 10/10 .364 .076 .165

BLACK/FEMALE 4/10 .056 .009 -. 036

NON-GRADUATE 13/13 . .023 .094

GED 9/13 .084 .016 .030

AFQT Greater than 50 11/13 .164 .018 -.070

Table 7 summarizes the elasticities. Both Female and Non-graduate

elasticities were significant in all logit results where the variable was

used. Also there was 100% agreement as to the direction of the signs of

these two parameters. Hispanic and Black Female were significant the least

amount of times.

Table 7 also shows the minimum, maximum and mean of the elasticities a

estimated from the logit equations.

lo
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V. DISCUSSION OF THE RESULTS

Figure I shows the relztionship between time in the DEP, gender,

education and AFQT score within MOS 31M-Multichannel Communications Operator.

This graph shows that increased time in the DEP reduces the probability of

attrition for all groups. The bottom line on Figure I (M.HS.85) shows the

attrition curve for white male high school graduates with an AFQT score of

85. The next line (M.HS.50) shows the effect of reducing the AFQT score to

50. This shows that a reduction in AFQT score, all other things being equal,

increases the probability of attrition by 6 percent at a DEP of 2 months.

The third line from the bottom (M.NHS.85) holds everything constant except
education. In this case it can be seen that a non high school graduate has a

14 percent higher probability of attrition at a DEP of 2 months. Finally, if

sex is varied while education and AFQT score are held constant it can be seen

that females (F.HS.85) have the highest probability of attrition (20 percent

higher).

Figure 2 shows the attrition curves for the same groups in MOS 71L

Administrative Specialist. As can be seen these lines are closer to

horizontal implying that the DEP has less of an effect. Also while all the

relationships between groups remain similar to those found in MOS 31M,

non-graduates behave similarly to female graduates in MOS t1L. In other MOS

(76Y, 91B and 94B) male non-graduates had higher attrition when compared to

high school diploma females.

The Delayed Entry Program (DEP)

The results have shown that length of the DEP has a strong influence on

attrition of enlisted personnel. As can be seen in both Figures 1 and 2, those

immediately shipped have the greatest probability of attrition than those that

DEP 9 months. The implication of this is that the DEP may serve as a

motivational screening device. As early as the 1950's Air Force studies showed

that individuals who were motivated enough to wait many months before entering

the aviation cadet program were less likely to become losses than those

entering immediately after becoming qualified for training (Flyer and E1ster

1983 page 70).

17
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Differences Among Military Occupational Specialty

Manganaris and Schmitz (1984) used MOS as a surrogate measure of

organizational factors. MOS effects ranged approximately 43 percent depending

on the NO5 (Manganar1s and Schmitz 1984 page 18). Figure 3 shows there are

definite baseline differences in the probability of attrition among the 5 MOS

examined. Besides baseline differences, the five MOS shown here have different

sensitivity to changes in DEP length. MOS 31M and MOS 67N are very sensitive

to changes in DEP length, while MOS 11B and MOS 13B are not. Although it would

be preferable to compare results there are differences in model specification

which make it difficult. Manganaris and Schmitz (1984) did not have DEP, Race

or a GED educational category in the equation. However both results indicate

that there are MOS differences in the rate, or probability of attrition.

TABLE 8

MOS ATTRITION PROBABILITY BY AFQT

White, Male, High School Graduate, DEP = 2 Months

MOS AFQT 50 AFQT 90

05C .246 .199
11B .230 .186
13B .266 .199
16J .208 .119
31M .262 .190
64C .214 .148

67N .159 .118
71L .244 .116
76P .213 .144
76Y .288 .196
91B .229 .163
94B .335 .269
95B .225 .140

AFQT Effects On Attrition

Table 8 shows the effect of AFQT score on first term attrition by MOS for a

particular demographic group (white, male, high school graduate, DEP two

months). Both scores fall under the broad category of I-1liA, yet these groups

exhibit very different attrition behavior. Other findings can be seen on this

J.
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table. For example, NOS 05C (Radio Teletype Operator) and OS 71L

(Administrative Specialist) have similar probabilities at AFQT score of 50,

.246 and .244, respectively. But at a score of 90, they have probabilities of

.199 and .116, respectively. This demonstrates that MOS 71L exhibits greater

sensitivity to changes in AFQT score than does MOS 05C. Buddin (1980) did not

find AFQT score to be a significant factor except in Army combat arms MOS,

where lower AFQT groups exhibited higher attrition. In Flyer and Elster (1983)
AFQT varied as a significant determinant of attrition. Baldwin, Daula and

Fagan (1981), in an Army specific study, found that the higher the test score

the longer the individual was predicted to stay in their first term.

Education (Graduates, GED and Non-graduates)

Other research has found that high school degree graduates are more

likely to complete their first term of service when compared to

non-graduates. This analysis draws the same conclusion with the notable

exception of general equivalency diplomas (GED). Those with a GED have a

probability of attrition between graduates and non-graduates, or, a

probability not significantly different from a high school graduate. This is

an important finding particularly if recruiting of high school graduates

becomes increasingly difficult and more GEDs are recruited.

Gender

All previously cited research concludes that females have a higher

probability of attrition (or decreased survival time) than males. This

research draws similar conclusions. (Some research has addressed why there

are differences in attrition by gender. Reasons for differences in attrition

by sex have been attributed to demographic differences, role ambiguity in

non-traditional occupations and differential physical demands among

occupations (Nogami 1984 page 1). The reason for behavioral differences is

not central to this research, but has been addressed by Nogami and others.

21%
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Race and Ethnic Findings

Buddin showed that blacks have lower attrition in Army combat MOS (Buddin

1981 page vi). Flyer and E1ster (1983) found that the Army was the only

branch of the service In which blacks have lower attrition than whites.

Otherwise, Flyer and Elster found that blacks had higher attrition overall.

Baldwin, Daula and Fagan (1981) found non-whites have a longer survival time

than whites in all MOS analyzed.

In 9 of the 13 of the MOS analyzed this research found blacks to have

significantly lower attrition than whites. Hispanics were found to have

lower attrition in some MOS (05C, 11B, 13B, 76Y) than whites. The attrition

behavior of hispanics seems to lie somewhere between blacks and whites. (The

Cohort data file used Spanish surnames to determine whether an individual was

hispanic. This approach of using surnames may create a heterogeneous group

which is difficult to characterize.)

In this research the category black females was included. This variable

was significant in only 4 out of 10 equations. However, all significant and

most insignificant elasticities show that black females have a lower

probability of attrition when compared to white females.

VI. CONCLUSIONS

This section examines the implications of this research for:

o Recruiting Policies

o Allocation Policies

o Further Research

Recruiting Policy

The findings presented in this research, along with results discussed in

the background section, indicate that participation in the DEP decreases

first term attrition of enlisted personnel. More specifically, this research

demonstrates that as the length of the DEP increases the probability of '%
22
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Further Policy Findings

Findings concerning gender, ethnic and race differences have limited

policy implications. Research by Nogami (1984) has investigated why there

are differences in the level of attrition by gender. If, for example, women

have higher attrition due to problems in performing in non-traditional roles,

steps may be taken to reduce this. However, with respect to enlistment and

allocation policies, this kind of information could be considered improper to

use to make policy decisions. Also with respect to race and ethnic

characteristics one would not want to base allocation decisions (who gets

what job) on these! However any information that is accurate may considered

new knowledge which is both necessary and important.

What can be done in the area of gender and race differences is restricted

to investigative causal analysis. Future analysis may examine whether blacks

have lower attrition due to limited opportunities in the market place

(private sector) when compared to whites, or, why do women have a higher

probability of attrition.

These are legitimate research questions that should be addressed within

the body of military personnel research.
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APPENDIX A

COHORT 81 MIZRO-DATABASE SUBFILE

Name: Savel.FY981

Number of Observations: 87,084

Variable Description Type

Age - in Years Numeric

AGROUP - AFQT Continuous 0-99 Numeric

Bonus - Dollar value of Bonus Numeric

DEPM - Months Enlistee was in the DEP Numeric

DOD 1 - Primary (Training) Occupation Numeric

DOD 2 - Secondary (Duty) Occupation Numeric

EDUCA - Education Categorical Character

GRADE - Grade at Accession Point Numeric

ISC 1 - Inter Service Separation Code Numeric

MARR - Marital Status Character

MSTAT - Marital Status and Number of Dependents Character

Option - Enlistment Option Character

Prior - Prior or Non Prior Service Numeric

Race - White, Black, Hispanic, Malaysian Character

Region - Region of the Country Character

Serv - Service (All Army) Numeric

Sex - Male, Female Character

Term - Term of Enlistment (I through 6) Numeric

Test - ASVAB Test (8th, 9 th, and 10 th only) Numeric
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APPENDIX B
NOS 05C

AVERAGE AFQT SCORE 514.2

Average Time in DEP (Months) 2.12

Percent I-lIlA 41.27

Percent Hispanic 3.6
Black 29.0
White 67.4

Percent Female 16.8 -

Percent High School Graduate 74.6
Non-High School 20.0
GED 5.14

Total Observations 3235

14OS 11B

AVERAGE AFQT SCORE 49.3

Average Time in DEP (Months) 1.8

Percent I-lIlA 52.5

Percent Hispanic 3.9
Black 17.8
White 78.3

Percent High School Graduate 73.7
Non-High School 19.14
GED 6.9

Total Observations 104149 ;
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NOS 13B

AVERAGE AFQT SCORE 40.9

Average Time in DEP (Months) 2.0

Percent I-IIIA 68.9

Percent Hispanic 5.2
Black 34.7
White 60.1

Percent High School Graduate 75.2
Non-High School 19.1
GED 5.7

Total Observations 4081

MOS 16J

AVERAGE AFQT SCORE 57.0

Average Time in DEP (Months) 1.5

Percent I-IlIA 35.3

Percent Hispanic 2.9
Black 17.8
White 79.3

Percent Female 7.6

Percent High School Graduate 64.1
Non-High School 16.8
GED 19.1

Total Observations 536
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NOS 31M

AVERAGE AFQT SCORE 52.4

Average Time in DEP (Months) 1.8

Percent I-IIIA 45.2

Percent Hispanic 3.3
Black 27.7
White 69.0

Percent Female 31.4

Percent High School Graduate 71.2
Non-High School 22.1
GED 6.7

Total Observations 1662

MOS 64C

AVERAGE AFQT SCORE 41.0

Average Time in DEP (Months) 2.1

Percent I-IlIA 69.4

Percent Hispanic 2.7
Black 19.3
White 78.0

Percent Female 15.3

Percent High School Graduate 73.9
Non-High School 18.1
GED 8.0

Total Observations 3628
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MOS 67N

AVERAGE AFQT SCORE 6.3

Average Time in DEP (Months) 3.1

Percent I-IlIA 27.7

Percent Hispanic 3.1
Black 5.4
White 91.5

Percent Female 2.9

Percent High School Graduate 82.7
Non-High School 10.6
GED 6.7

Total Observations 1293

MOS 71L

AVERAGE AFQT SCORE 49.6

Average Time in DEP (Months) 2.0

Percent I-IIIA 53.4

Percent Hispanic 3.8
Black 41.8 '
White 54.4

Percent Female 60.7

Percent High School Graduate 90.8
Non-High School 3.9
GED 5.3

Total Observations 3076
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HOS 76P

AVERAGE AFQT SCORE 32.6

Average Time in DEP (Months) 2.6

Percent I-IIIA 86.2

Percent Hispanic 6.2
Black 57.6
White 36.2

Percent Female 29.0

Percent High School Graduate 84.4
Non-High School 9.9
GED 5.7

Total Observations 4612

MOS 76Y

AVERAGE AFQT SCORE 42.3

Average Time in DEP (Months) 1.9

Percent I-IIIA 68.5

Percent Hispanic 5.2
Black 44.7
White 50.1

Percent High School Graduate 75.0
Non-High School 18.8
GED 6.2

Total Observations 3606
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NOS 91B

AVERAGE AFQT SCORE 57.6

Average Time in DEP (Months) 2.4

Percent I-IIIA 35.0

Percent Hispanic 4.1
Black 24.2
White 71.7

Percent Female 26.0

Percent High School Graduate 84.9
Non-High School 6.0
GED 9.1

Total Observations 2450

F

MOS 94B "

AVERAGE AFQT SCORE 41.7

Average Time in DEP (Months) 1.6

Percent I-IlIA 70.4

Percent Hispanic 2.9
Black 33.7
White 63."4

°9

Percent Female 18.1 i

Percent High School Graduate 62.4
Non-High School 28.9
GED 8.7

Total Observations 2984
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MOS 95B

AVERAGE AFQT SCORE 61.9

Average Time in DEP (Months) 2.6

Percent I-IIIA 23.9

Percent Hispanic 2.1
Black 6.7
White 91.2

Percent Female 10.9

Percent High School Graduate 88.2
Non-High School 7.9
GED 3.9

Total Observations 2770
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APPENDIX C

FY 1983 - ESTIMATED SAVINGS CALCULATION

Typical variable cost to train a soldier $23,5000
Typical two year attrition rate 24.1%
Number of N.P.S. High School Graduate Male : 99,726
Average elasticity of DEP found in research -.185

If the DEP is lengthened by 5% typical

two year attrition will be - 23.8%

Lost cost due to attrition with 24.1% attrition

23,500 (99,726) .241 566,500,000

Cost/Soldier NPS HSDG Typical Attrition

Lost cost due to Attrition with 23.8% Attrition

23,500 (99,726) .238 = 557,770,000

(Savings) 566,500,000 - 557,770,000 = $8,730,000

Cost Estimates made from Military Occupational Specialty
Training Cost Handbook, October 1983. Cost Analysis Division,
U.S. Army Finance & Accounting Center.
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